
A WMflD 708 PA22WL WHYZYAL

S. a. 8.grow
* ~~. .7 ?tlbin

* ~A. vaowls

Jime 5, 1961

02giewig Rmarh RpmtFEB 11~

MA 15 1WO6

CONYAJ SAN DIEGO COOVMR 00IVISION UNU4RAL DYNAAMm CORPOR9ATIONM



Anr

t NOTICE

THIS DOCUJMNT IS BEST
QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF

PAGES WHICH DO NOT

REPRODUCE LEGIBLY.



ERB-SD- 121

S Physics Section

S J. O . I NZEL

JUL 19 1961

A MO~DULE FOR N~ATIONiAL SURVIVAL

A. E. S. Green

E. J. Philbin

A. Vampola

June 5, 1961'(- 0

Distribution of this doou•ant
is unlinited.

Engineering Resear'h R epcrt

This work was support-d by Convair RFA 8701-8)08

(;111111 II)
CONVAIR SAN DIEGO

Convair Division of General Dynamics Corporation



CONTENTS

Page

FOREWORD . . . . . . . . . . . . . . . . . . . . . . . . . . . . i

ABSTRACT . . . ... 1

1. Introduction and Statement of Problem ........... 3

2. The survival Hole .................. ..................... 6

3. The Survival Capsule ................. .................... 9

4. The Trailer and Lift Mechanism ....... ............... ... 14

5. Alternate Modes of Use ............. .................. 14

6. Incorporat'on in a National Survival Plan ... ......... .. 18

' C-st Estimates ............... ....................... .. 20

8. Shelter and the AICBM Problem ............ ............... 25

). PlI:tical, Economical, and Psychological Considerations .2

1-1. Discussions and Conclusions .............. ................ 29



FOREWORD

This document contains the thoughts of the

authors with respect to an important national

problem. Much of the work represented has been

carried out on the authors' own initiative and time.

The detailed design of the survival module repre-

sented here has been carried out with Convair

sponsorship under REA 8701. The authors wish

t.o acknowledge the extensive contribution of

Mr. A. Mattia in performing the detail design of

the survival module described in this report.

Insofar as we know, no classified information

is represented in the document. We are, however,

maintaining very strict control of the distribu-

tion so that a high classification can be established

if this is deemed to be wise.

OJ4 E. Z. Gree

A. E.S Green



A MODULE FOR NATIONAL SURVIVAL

A. E. S. Green
E. J. Phil-lin
A. -ampo la

ABSTRACT

A plan is proposed for ensuring the survival of the American

population in the even. :of an all-out nuclear war. The plan involves

the large-scale use of sur-Nval modules, each unit i2apable of handling

six persons. Each module consists of three components, (1) a low cost

blast and radiation resistant survival hole, (2) a segmented survival

capsule which when assembled is like Lhe body of a camping trailer,

(3) a trailer frame. Design features of the survival hole include

cylindrical-spherical geometry for blast resistance, a minimin of 4

feet of earth cover for radiation attenuation. The arrangement would

provide good probability of sirvival to within 1-1/2 miles from a

multimegaton blast. Support facilities for the capsule provide for

two or more weeks of continuous habitation. Design features of the

capsule include provisions for simple disassembly to permit passage

through a 3-ft x 7-ft openug and assemlly f:-r outdo:,r recreational

purposes as a camping trailer. Vartics alterhative modes for using

the modules are discussed. A module when produced to take fullest

advantage of America's mass pr.uduc+tir.n techn(clogy 'an be fabrlcated

for less than $2,000 per module. In -,1ew )of the possibility cf

utilization as a re:-reational dev!:-le -t is likely that the 'unlt wIll

have wide appeal and that te puilio wil! be willing to bear a large

portion of the _,st of t.he _ui's n, a ,oelu.tary basis.

Consideration is g t.i1e t* h a t....atirve MsIes of UtilIz~ng

the elements of a -.)-pete . .v Insurtin.ý ! lýIitional segments

a module ran be oxpandedi - -,menot In a 'omunty shelter

program. The fa-t that t l ... l ' strength cf the country

'tuld then be broug-t to er . I .e*-t

featmr-e of this typo ' .r g



From a political standpoint, this is probably not the best moment
for initiating the large-scale production of such survival units.

Possibly international affairs will take such a favorbale turn that the

moment will never arise. Howevw-r, taking cognizance of the fact that

human affairs oft go in unwanted directions, a proposal is made which

would make it possible to quickly lniplement this survival plan in the

event circimnstances warrant. The L-iplementation of the survival plan

is broken down into the following phases:

Phase 1. Preliminary and subzt.quent detailed design of survival

modules. Cunstruction of several rrototypes. Preliminary

design of machinery for the mass production of survival units.

Analysis of utilization and impact of survival system as well

as utilizatiun and impact of its recreational features.

(approximate cost $200,000)

Phase 2. Final design and test of basic module. Construction

of prototypes of machine tools for mass production of the

modules ($2,000,000)

Phase 3. Large-scale production of specialized machinery and

adaptors for fabricating surviviaL units (estimate requirement,

2,000 units at $50,000 each).

Phase 4. In the eve'Ts the politiCai situation warrants, full-

scale production and installation of survLval modules by

utilizing the entire technological resources of the nation.

(estimated cost, rO millioi, units. $2,000 each)

Political, psychological, and e.c-onomic ramlf '.cations of the pro-

posed program are discussed. It 15 believed that the possible short-

run hazard that 1h.b j11";Lrar w,,ild xistabilize the present precarious

deterrence balance, is avoidable, und thit the long-range impact of the

proposed system will be toward unsuring world stability and the control

of armaments.



1. INTROIUCTION AND STATEMENT OF PROBLE4

In the event of an all-out nuclear attack on the continental United

States, a large portion of the American population would become casual-

ties unless an adequate shelter program had previously been instituted.

The casualties will be of two types: (1) those due to the prompt effects

of blast, heat, and radiation, primarily among the urban population in

close proximity to the nuclear detonations, and (2) those due to resid-

ual radioactive fallout among the suburban and rural population. The

residual radiation would reach an approximately uniform level over the

entire nation within a day and endanger all who have not taken precau-

tionary measures. The consensus of opinion of the military and civil

authorities who have studied this problem, is that protection can be

afforded a family from excess radiation exposure by living in a shielded

area until the radiation levels have declined to physiologically accepta-

ble values. An adequately shielded area cannot normally be found in the

average home. Hence, for protection in the event of an attack, a radi-

ation shelter must be provided in advance.

While much has been written and said about the importance of shel-

ters, relatively little has yet been accomplished toward the protection

of the American population. Until the present time, the primary encour-

agement toward building radiation shelters has been through the medium

of information pamphlets distributed by the Office of Civil Defense

Mobilization. These pamphlets point out the danger and show how these

dangers can be mitigated, particularly for regions outside the blast,

heat, and instantaneous radiation zones. The pamphlets include diagrams

which illustrate how radiation shelters may be constructed in basements

of buildings and iuid(,,rground with wood, brick, cinders, concrete block,

poured concrete, and dirt. While some of the more primitive shelters

can be constructed by the average homeowner, the most effective types

would require the assistance of a general contractor. Despite the fact

that the costs of the shelters are relatively modest, the response to the

encouragement of the OCDM and other federal agencies has been, unfortu-

nately, quite small. Currently, the average family does not regard the



investment as essential at this time, and very few shelters are being

built or planned. The difficulty is probably due, in considerable part,

to the great reluctance of the American population, as a whole, to

think of such unpleasant possibilities as nuclear war. Furthermore, there

appears to be a reluctance on the part of top officials in the govern-

ment to very aggressively and openly pursue an all-out civil defense pro-

gram, despite the generally conceded importance of such a program to the

su•rvival of the country in the event of an attack. The reasons behind

this reluctance will be discussed later and in the context of current

affairs; we will agree that it is probably justifiable. On the other

hand, in the long run, it would appear that an adequate national system

of shelters is an absolute necessity, and hence the questions arise:

"What kind of shelter designs will best serve the nation's needs from

the broadest aspects? How should we go about instituting such a shelter

program?"

To answer the question of what is an optimum design, one mist know

the relative importance of each of the casualty-producing effects associ-

ated with a nuclear detonation. Extensive studies by the RAND Corporation

and other agencies indicate that with no warning, the initial salvo of

nuclear warheads would cause the death of 3% of the population. On

succeeding salvoes, w'th 30 to 60 minutes of warning, the fatalities will

build up to 90% if no precautionary measures have been taken; to 50% if

a system of fallout shelters with arrangements for tactical evacuation

has been instituted; to 22% if strategic evacuation has been accomplished

and a system of fallout shelters exists; to 15% if a system of blast and

fallout shelters exists; and 3% fatalities if strategic evacuation has

been accomplished and a system of blast and fallout shelters exists.

These studieb indicate that 40% of the population would be fallout vic-

tims, and 35% of the population would be victims of initial blast who

could be saved by a national system of blast-fallout shelters.

Since the greatest portion of our urban population would fall victim

to the initial blast, any shelter design for urban use must not only

protect against fallout, but also be highly blast reristant. In addition,



there will be a need in most instances for mobility to escape from areas

of lethal radiation densities to areas of lower fallout concentration to

permit long-term habitation after a nuclear war. In this report, we

present a design for a shelter module which satlsfies a number of impor-

tant design requirements:

1. medium or high blast resistance,

2. adequate radiation attenuation, even in areas of highest expected

fallout concpntration,

3. habitability for a two-week period,

•. an important means of mobility following an attack, and

6. an attractive secondary purpose for the survival unit.

The proposed sur-vival unit might not represent the least expensive module.

but it is believed to represent a module that

1. will have a broad appeal,

2. will handle most possible situations,

3. can best be handlnd by American technology, and

h. can be instituted in a manner which will not upset current deli-

cate negotiations on armaments control.

The proposed unit consists of a survival hole made of a corrugated

steel culvert pipe capped by two hemispheres of formed sheet metal buried

to a minimum depth of four feet. A segmented survival capsule containing

most of the expensive living accommodations associated with the shelter

is pleaced within the basic steel underground structure. This survival

capsile is designed so that it can be disassembled and raised above the

ground and reassembled on a trailer base. In th 4 s form it would serve

as an efficient camping trailer and would look, in many respects, like

a typical. recreational trailer which now markets in the neighborhood of

$1000. The additional components of a survival unit would be a trailer

bed and a lift mechanism. A number of optional arrangements of the

- . .



components of the unit are possible. These will be discussed later. We

will now describe in more detail the components of the survival module.

2. THE SURVIVAL HOLE

Since initial blast effects would be responsible for a large portion

of the expected casualties, any system of shelters must include maximxum

protection from blast effects as well as radiation effects. A shelte-

incorporating 'he structural advantages of ellipsoidal or spheroidal

geometry provides the maximum blast protection for a given wall thickness.

Unfortunately, the problem of efficiently utilizing the enclosed volume

of an ellipsoid or spheroid is difficult and as a compromise, a cylindrical-

spherical geometry in which the basic structure is a cylinder and is

capped with hemispherical ends is suggested. This geometry provides great

strength in all directions, except longitudinally. In this direction the

shelter is somewhat weaker, but the component of blast pressure in this

directioi. will be small unless the shelter is very close to ground zero

and has its horizontal axis pointed toward ground zero. The proposed

design makes survival possible almost to tha crater lip in the event of

a surface burst. The proposed design could withstand any overpressures

which did not produce excessive plastic deformation of the ground itself.

The prompt neutron and gamnma radiation will determine the minimum survival

distance for an air burst. Table 1 contains the values of expected dis-

tances from ground zero within which personnel and vehicles could be

expected to survive for various warhead yields. The table includes both

surface- and air-burst conditions, tubUlJatiLng t M. , ,o, ý;trincent ?ase a ea:h

instance. Table 1 also contains data pertaining to the distance within

which an automobile can survive as a function of warhead yield. This

factor is of importance if the family automobile is to be used in conjunc-

tion with the trailer for evacuation.

In the first detailed design configuration the survival hole is con-

structed of a corrugated ti-gauge steel cylinder, 17-1/2 ft long and

!;-/1/ ft in diamete- such as is used in culvert construction. The cylin-

de-r is capped by two specially fabricated spherical ends. Two vertical
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columns intersect the metallic structure, one near each end. One column

is a 30 in. diameter, corrugated steel tube which is used as an emergency

escape hatch in the event that the main entrance becomes blocked. This

access tube is filled with sand for radiation protection and is capped by

a concrete blast door. Egress could be accomplished by draining the

sawd into the shelter land lifting the blast door by utilizing a counter-

balanced lever system. The main entrance is an oval-shaped concrete

structure large enough to permit an opening of 7 ft x " ft at the top

through which the sections of the survival capsule are passed. The open-

ing Is protected by a sliding, rinforced, high-density concrete blast

door, 5 ft x ý ft with a minimum thickness of 1 ft. The main horizontal

cylinuer is buried to a minimixm depth of 4 ft to provide adequate radi-

ation attenuation. Bins are provided in the culvert for the storage of

water -nd food. The particular desiip shown represents a structure which

is believed adequate for most cornceivwble situations.

An alternate shelter design provides a completely sealed atmosphere

for a period starting at the time the shelter is entered and ending ap-

proximately 48 hours after the detonation of the warhead. At that time,

a ventilation pipe is forced up to the surface through 6 in. of earth

by means of a hand-powered Jack. Ventilation of the shelter through

filters to prevent contamination by radioactive, biological, or chemical

agents is then accomplished. Alternatively and at additional cost, suf-

ficient oxygen regeneration chemicals could be stored to provide a sealed

atmosphere for a period of two weeks.

A standard shelter unit would require a hole 15 ft deep, 9 ft wide

and '_ ft long. To expand the shelter capacity for families larger than

the norm, one simply i!ls additional center sections. Sections interlock

and the entire :truatýure is coated with a rust inhibitor and the seams

waterproofed. The stricture can be enlarged at any time by separating

orne- -rd from the cnr~ter ý(,(ction anA by insertIng additional center sections.

Top and end views, of' the i-urvIval hole ire :shown In Sketch 1 with the

ou*,!ne of the :survtval c-ipt:ule In place. Also shown is the wlnch struc-

tur,e usf.ed for lowe.rlng rand lIffting the segmented survival capsule.

I CP



. THE SURVIVAL CAPSULE

The survival hole, as deplct.-,i thu.- far, represents the bare minimum

of structure necessary tc achevet-, tr,, blast and radiation resist-

ance to ensure surviva2. In addition, a complete shelter must embody

life support functionc for cxtenred periods. The novel feature of the

proposed shelter deci•n Is the pos'itlfty of utilizinxg the major por-

tions of the life support structure ac a reriovable unit which can be

made to serve recreational pu,-posýes by convers-ion into a camping trailer.

The small camping trailer p~obably represents the highest achievement in

compactness and economy in the r 4  of living quarters. There-

fore, a modern, efficiently designpej amping trailer is used as a proto-

type for the proposed survival capsule. Such trailers are currently

available on the market In the price range from $850 to $1500. They

are designed to acconmodate a faivLy of two adults and three to four

children. However, in view of the dual pur-pose of the proposed unit,

several significant departures from ordinary trailer construction must

be made.

Ln the first place, the c•p:.ule must be of segmented construction

so that it car. be Inse-tei through the comparatively small blast door.

In the form frin.st v~sualized, the , '•l-"e .... Is rPekmented into four 3-ft

sections. TlhcýEec ccnt-- _,a;. into the survILval hole

by lowering one iectlon at a %=ce. with the. ai ' of I collapsible winch,

through the blast doc),T. In th, .e:tcn ý hown in Sketch 2, each section

would weigh appr-oxnmatt, . i, winh ths: exception of the aft section

which wo-il weigh approlaat÷ .,:.!ý 3 . The ,ections latch together

easily and when assernb1ef. %r_ v"ý tioght. Cont-truction techniques

utilize FiberglaE walls fre t-riý.7th, lightness • and durability, aluminum

beams for window and door frarxnec, arý ,t,'el locking pins, latches, and

roller assemblies for xvou. we'ir rsistace. Doors are provided at

both ends to per=i-t ac',o t th- ntr .survival hole and to the storage

area, ?hemln a! to 4 'e(t, aIr orcro ;yrtexr., :und power ,ource. Access

to the t-corre bin I-i th', fluor f 1• h i. made by -separating the

caprule' a5 any -.f It:.: 'oL.rt1. .. prIn" h floor -it that Joint. This

--.-.- I .- •.-- )F"-



is possible because the survival shell is longer than the capsule and

permits a 3-ft separation of the capsule segments.

To insert a trailer into the survival opening, the tension latches

are released, and a segment of the trailer body is rolled off the

trailer frame and lowered with the winch. It would probably be neces-

sary for a second person to be within the shelter to guide the capsule

segment down into the hole. The segment would then be rolled to the

rear of the hole and the next section lowered. The completely assembled

unit would be relatively airtight. Installation of an air-conditioning

system would maintain a slightly positive pressure in the capsule with

respect to the outer survival hole to forestall the possibility of any

odors or contaminants reaching the living area.

To be used as a camping trailer, the segments would be raised in

the reverse order from their insertion into the shelter and would be

latched together on the trailer frame which is stored above ground. As-

sembled on the trailer frame, the capsule appears in most respects like

a modern camping trailer and can be used for the same purposes. The

fact that the survival hole would serve to store the camping trailer

between periods of use would be a decided advantage to middle-class

people living in restricted residential areas where the storing of a

camping trailer above ground is generally frowned upon or restricted by

local ordinances. Storing the trailer below ground and out of sight

could create no objections from neighbors.

An alternate purpose for the survival capsule would be as a part of

a houseboat. In the simplest form one might have a set of pontoons to

which the trailer frame could be attached, and on which the survival

capsule could be mounted. This type of houseboat would be very useful

in lake country for vacation periods. Alternatively, one might insert

the capsule into a large hull to provide the carefully engineered accom-

modations usually associated with a very expensive boat.

The over-all concept in the embodiment in the survival capsule of

the maximum degree of expensive life support features is an attempt to

move the most attractive features of the shelter module into a unit which



has an alternative recreational use. This might be appealing to many

people who have resisted the family shelter concept for psychological

reasons. The survival shelter has not been accepted widely in America,

probably because most people dislike thin1'hng about the horrors of

nuclear war. In view of these horrors, as they have been portrayed,

people are dubious as to whether they really would wish to survive in

the post-attack period. At least they are dubious enough to be unwilling

to invest money which could be spent on other comforts. By attempting

to embody as much of the cost of the shelter into a unit that has a very

desirable purpose in itself, we feel that the public might ultimately

accept the unit and bear an appreciable fraction of its cost.

The proposed design in Sketch 1 represents an initial effort. M.ch

further study is needed before deciding upon one or two designs for con-

sideration as a protctype for mass production. One alternate possibility

would be to use five segments, each small enough to permit access through

a standard doorway. This would further reduce the size of the blast door

and would also permit the assembly of the survival capsule in house base-

ments far removed from target areas; in this case the capsule might be

used primarily as a protection against radioactive fallout with relatively

minor modifications to the home. This might gi atly extend the sales

appeal to many persons. We should also give , nsideration to the possi-

bility of disassembling the capsule into pane-s. If a design could be

evolved which had the requisite strength and fluid sealant properties

and which could be assembled with relative speed, then many aspects of

the survival hole could be simplified. The blast door could then be made

much smaller and the winch would be unnecessary for raising and lowering

the panels. The feasibility of such a design should be considered in

any future study of this type. While such a design might not be the

simplest, it might well be the most attractive variation of the segmented

capsule technique and should be examined from this point of view.

Details of the sealing and latching mechanisms and the entire unit as-

sembled in the survival hole are shown in Sketches 3 and 4. The estimated

weights and materials used in the survival unit are listed in Table 2;

also included are estimated weights and materials for a supplementary

5-ft section which would provide food storage space and sleeping space

for additional persons at it cost of approximately $2(0•.
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Additional

Trailer Frame and Running Gear Material Weight-lb 3 ft Section

2 Longitudinal Hatsections Steel 200 None

2 Longitudinal Roller Tubes Steel 80
5 lateral Channel Area Steel 135

2 Wheel Ass'y (wheels, tires, etc.) Steel, Rubber 80

Axles and spindles Steel 45
Jack (at Hitch) Steel 15

Total 555

Underground Shell Installation

Corrugated Drum
Cylinder Steel 4750 85•

Ends Steel 730 --

End Ribs Steel 235

End Flanges Steel 450

Floor
Plywood Plywood 90 30

Lengthwise Angles Steel 116 19

Crosswise channels Steel 190 27

Pipe tracks Steel 150 30

Escape Hatch
Cylinder Steel 380

Upper and lower flanges Steel 75

Lower Door Steel 100

Upper door and Recess Reinforced Concrete 1200

Main Entrance
Support I beams Steel 430

Walls Steel 1500

Roller beams Steel 360

Door Reinforced Concrete 6150

Door rails Steel 180
Ladder Steel 10

Rollers, crank drive, etc. Steel 150

Miscellaneous
Water tank Steel 170

Air inlet pipe Steel 33
Blower Steel 40

Filter (blast proof) Steel, Concrete 50

Exhaust Dact Steel 50

Exhaust head Steei. 5

Toilet Wood 4

Hoisting Equipment Steel 20

Collapsible Structure Aluminum 40

Misc. brackets, pulley, etc. Steel 20

Winch, Cables, etc. Steel 20

Totals Steel 10,100 931
Wood 94 30

Concrete 7,400
Aluminum 40

17,6o0 961



Mý. Tm: T
!:F VRAMP LIFT MECHANISM AND OTHER ACCESSORIES

In the form now visualized, the trailer frame utilizes two longi-

tudinal tubes as a support for the capsule segments. Roller mechanisms

in the capsule sections mate with these tubes and permit positioning of

the section overlocking pins. These prevent lateral or longitudinal

movements of the sections with respect to the frame when the capsule and

frame are used as a trailer. Extensions to the longitudinal tubes per-

mit positioning of the segments over the shelter access hole for lowering

without necessitating parking the trailer over the hole. The trailer

will be designed to permit it to serve other functions such as moving a

boaw, furniture etc.

The lift mechanism consists of a collapsible aluminum framework

which, stored neatly on the ground, is anchored to concrete blocks. A

hand winch permits easy raising and lowering of the sections. If smaller

capsule assemblies are used, then the possibility of simple Jack lifts

or a simple elevator device can be considered. The construction of a

prototype would be extremely helpful in determining an optimum design

for the purpose envisioned.

As mentioned previously, an additional accessory which might have

great appeal in certain regions, would be a pontoon structure onto which

the trailer could be assembled for use as a houreboat on relatively calm

bodies of water.

The possibility of providing a small engine and drive system which

could move the trailer in the event the family car is destroyed should

also be considered. Perhaps the engine utilized in the air-conditioning

and power generating system could double for this purpose. A small prime

mover in disassembled form could be stored in the shelter to insure its

survival.

5. ALTERNATE MOIZS OF USE

Having designed and engineered a basic survival module for six

people, consisting of a survival hole, a survival capsule, and a trailer



body, we might consider simple variations which would enable the funda-

mental elements of the design to be utilized for broader purposes. One

possibility that warrants further study is that of using extended ver-

sions of this shelter for community shelters. There must be an optimum

size for a community shelter, dictated to a certain extent by the number

of people that can be supported by such basic facilities as a sink, a

toilet, air-conditioner, etc. Since these basic supporting units are

available in a family shelter, the principal modification to a module

for community shelter would involve a simple extension of the length of

the shelter with the insertion of additional segments, both to the basic

shell and to the capsule. Since such a module for a community snelter

would be built by mass production techniques, it is quite possible that

its cost would come within the cost realm of specially designed )mmunity

shelters. From the psychological standpoint, it would appear that control

of the population in the event of an attack would be more simple if

people were subdivided into smaller groups. Every school could have a

battery of underground units matching the capability of the classrooms.

Factories and industry could have such units underground matching the

organizational structure of the working establishment. With the cost of

the door, the lift mechanism, the toilet, sink, and other basic life

support units anortized over a larger group of people, it is quite possible

that protection could be provided at a cost of about $200 per person.

In many areas of the United States the blast resistant feature of

this survival module might not be a sigrificant asset. Furthermore,

there might be natural shielding arrangements which could possibly be

completed for much less cost than the module proposed here (e.g., base-

ments, caves, et-,). In this case one might, nevertheless, wish to adapt

the unit to permit installation of the survival capsule ind other auxil-

ia.ry gear. With mass production, this might be an inexpensive method of

achieving a reasonably comfortable shelter by taking advantage of the

careful engineering which will go into the fundamental survival capsule

and support equipment.

The basic shelter itself, can serve most of the functions of blast

and raliation protection. Should funring be a problem, one might



establish a system in whi-h families who have the type of gear utilized

in camping might simply purchase the basic survival hole. This could

save approximately $1,O001 for the typical family or permit them to post-

pone the purchase of the complete Lnstallatior, for a later time. Of

course the capsule would be a highly desirable aug~nentation to the basic

shelter and would, in the post-attac:k perijd, havt! a variety of possible

uses in addition to that of rendering survival within the basic shelter

more comfortable. F r example, fllowing the attack, after radiation

levels have declined, orne might wish to use the survival capsule as a

h~me ab ve gr~und should one's home be destroyed by fire or blast.

Thus, by bringing the capsule outside the shelter, one effectively has

a two-room, two-story, living accomodation instead of a single ,Lnderground

room. To minimize the cumulative burden of radiation, one might, for

example, use the outside capsule for daily living and working, but sleep

in the survival hole, at least until the radiatio" levels decrease to

approximately normal levels. Alternatively, it might be necessary to

evacuate an area of extremely high radioactive contamination to a more

physiologically acceptable area; use of the trailer and capsule com-

bination would provide a means of transporting the personal effects and

the living quarters of the family unit.

To transport the capsule to a remote location one must have access

to some prime mover, such as a family car. This means that some

attention must be paid to the problem of increasing the probability of

survival of the family car. Several approaches are possible in view of

the automobile's intrinsic resistance to disabling blast damage. One

could extensively alter the family garage so that it in itself has a

certain degree of blast resistance. A number of possibilities of this

type have been explored. While these appear quite feasible they seem

to be, for the most part, quite costly. A simpler system would be to

simply reinforce the garage structure with tubular steel braces. The

garage, itself, would serve as a shield against thermal radiation from

the detonation, which is the princlp'iL danger to an automobile at

distances up to three times that at which the blast would disable the



vehicle. The overpressure might then destroy the garage, but leave the

tubular framework intact. This might permit one to enter the vehicle

through the rubble of the garage and attempt to drive it out. Where the

principal danger to the family automobile is contamination, a protective

plastic covering could be utilized. Decontamination of the automobile

would then merely involve the removal of the covering. The survival of

the family automobile is important for many reasons. An all-out attack

undoubtedly will destroy all means of mass transportation. Accordingly,

the automobile might well represent the one major mode of transportation

which remains intact. The automobile is also, in itself, a life

supporting unit capable of providing many services through its battery,

lights, radio, generator, air filter, and tools. For this reason it is

believed that the survival module should be built in close proximity to

the storage position of the family automobile wherever possible.

For areas close to possible target complexes where neither surface

structures nor vehicles could survive (a distance of about 1.2 miles

from a 20-megaton blast) it will be necessary to transport survival

trailers with transport from outside the damaged area. In the natioral

survival plan, provision must be made for special survival teams to move

into such areas to evacuate families and to provide them with basic

ne:cessities, should their stores be exhausted.

Ak. interesting mode of use for the survival module would be in

connection with space exploration. In effect, the proposed sarvival

module is a means of providing life support in a very hostile envir.rnment,

hostile from tnh point of view of radiation levels, as well as possible

b;a:;t an_ thermal s+,re:;s. The unit proposs-d in rtanr rspccts is Iike

a complete seif- ointained life support .:ystem althougi. it. dots fave a

few 'ormmunicating links to the exterria.a world, t-.g., tht air intake and

the toilet (drain. Apart frtom th, sep connect ions with the external world,

the survival unit. is almost. at 'loSed liff: support system. To -onvert

it into a -umpietely c.losed nyc;term would r(.qiiirc some prottsi; for taking

the ex giustted air and returning it 1, the, Intake after purification

aind als;o t'r~r tialn I rigth bf dy wan.*A. ari3 r, turn infl it thc sztornlgt-

tanks; f'or reuse a ft.,r purificat.i.r, and r'ovi rs Ion.



V-1w let us assume we wish to establish a colony on the moon. While

in the later stages of such a colony one might run into community

arrangements, nevertheless, for the initial establishment of colonies

and for initial exploration a unit quite akin to the survival module

might be quite close to ideal. One could, for example, place on the

moon many survival shells buried under an appropriate amount of earth

(or rather moon dirt). The explorers would spend many of their hours

in their survival capsules, particularly during the solar flares when

the radiation intensities might be expected to become excessive. Further-

more, this type of insulation might protect them from the intense heat

of the sun, since the moon lacks a protective atmosphere. If one wished

to Journey from capsule to capsule, one might raise the survival unit

onto a trailer base provided with its own motive power. This unit could

then convey the explorer, his personal effects, and the scientific

instr-mentation associated with his measuring program to any desired

position. This possible use of the survival unit may justifiably be

regarded as quite fanciful but it does serve to illustrate the possible

extensive versatility of the module concept in the space exploration

coLtext.

6. INCORPORATION IN A NATIONAL SURVIVAL PLAN

A national system of family shelters would be only one facet of a

total national survival plan. To be effective such a plan must of

necessity include survival shelters for personnel at work, protection

for industries vital to the recuperation of the economy and provisions

for stockpiling of food stuffs, machinery, and essential material which

would expedite national recovery in the post-attack period.

In the event of total nuclear warfare, it is quite likely that at

least a full year's agricultural output will be unfit for consumption

because of contamination. To overcome this obstaulc, one must plan

the utilization of the surplsiir )ftoo ' •,ý)ojm,)aittos now owned by the

fed(ra. grovw; nment. A national .h, Iter pro )ran must provide u meanls

for rnationwide' di.hburral ,i f such •'o }i stooki;. First, nurpItu;es shoul d

he oOnvert-d into paokagei form And into a ,)flt 'rMa Caj t of *ir,,,t

jlVo R PA7uA~



?or- sxnrrrt ior. Ti~t complete Tro'visio)ning th.- tntixe national survival

system :t -ibsort say,,Oi., monthi' nationalt-.j SUI y. The remain tug

S~rl~sstcs r cmmditesroýw ownedA by tue- gov,ýrrrzuerut must be

prt ~tciagainst ' triato ni- cache.: to) be -- ts'ibl t' var SPOSS

popunit tojn tenters.

Havin r stIl.C~n' I %: system t* sheýlte~r rnodules In; pt-rsonnelI pro-

tc>.it mihtS be- wellý toý. disburse useful, b~ut possibly 4 uýtmo)ded,

ma-chinery tthro igV utz the - uiitry for usei tr rrrI g t,ý tt2Oflfly

-UI be iit :un m-nes to :n-r su'v~va-i h O rsi~call industries.

P seill y the v-ery machnine~ry toD be- manofZactrured,,for bi-Ž di.g, shelters

snoo1 : be tsate . areas ww',- w )idan rn, e r >T ft s Surv a. ThIis

ma-r-iner-y WO , q . uit>.- ral 'cd 'ucbeý dI sJg. o to nave a-ýte-rnate

maL :'ractýurtung funr., <Ions Si a sur,.rval module is 7m.1 horny, the

'h~int: my fo)r il's :7anufa 't ''e wol b p lofm '-yusutosppr

.' onm~';nen:~,urntru very prcv'-ýcS of p anning a s5, ter

prr7&fl _- c h ,t kee-p In mruthe aLternative. uise.; to wulich the mnachinler

m gU EI, i'"' th> r ecove ry o f t, e nat on ti bl-o11,w ingF th1e attn 'I.

I sitat nntook a set' -! uOU t -,r r tuuors , it
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preoe.:ftly fiuctiorning well below its rapacity. Thus, the family shelter

sys'tm proposed here can readily be handled by the national economy,

p'tiiula-r4y if the final phase of the program were spread out over

sevcra. years. Indeer, if' the construction of famiýy shelters for the

1m:ire nati)nal popu-ation were spread out over sveral years, the -ost

-fte program could be balanced out by the addt-d productivity of tne

laLor force employed.

The +mtire program of national survival after a nuclear war might

utilize surplus labor and producti.,e capacity alone (unless conditions

warrant a crash program). Trius the program could serve as a work reser-

voir to maintain a steady level of employment. Since the plan proposed
involves the distribution of maclirnery for producing survival shelters

th-roughout the .o.ntry, one might utilize thip productive capacity to

L•ane seasonal irops in the output of a particular community. Large

e industri'cs could utilize surplus labor periods to produce

machinery for stock piling in blastproof locations for use in national

recovery after a nu-lear war. Sales of shelters could be encouraged

by various means such as requiring the incorporation of a federally

approved blast-fallout shelter in any new home construction for which

an FHA loan is required. The tremendous boost to recreational activities

-fforded by the trailers anr houseboats could serve as a tremendous

s÷uTos to the econo.Qy. With a well-thought out national program the

impact f the prodrram could be o-.e of stabilizing the economy rather

than disrupting it. While the utilization of surplus labor forces

mig-'ht help pet th, program started, it would be possible to order maximum

priJuctlon of shelters should it be felt a crash program is indicated.

T2 X production and prior use of shelter-production machinery by industry

over the country wouldi enabLit a smooth transition from normal products

to s3Iters to take plae virtually overnight.

COST ESTIMATES

The cost ): a complete module, in.luding the shelter capsule, trailer

:.: .nstallatlon mIjht be , timat'd on various assumptions. tAt us



assume that mass production techniques are used and that a tremendous

number of units are to be built. In this case the principal cost would

be that of materials. An estimate of the material and fabrication cost

in a typical unit is contained in Table 5. From the table we see that

our estimate of $2000 is quite reasonable. It is possible that with a

stimulated production of materials occasioned by a nationwide shelter

program that the cost of materials themselves would be reduced appreciably

and the cost of a survival unit correspondingly reduced. With mass

production techniques, the additional cost of assembly is expected to be

a relatively small fraction of the total cost. It is anticpated that

the cost of design and tooling for the program will be borne initially

by the federal governmtnt. Later on, should it be passed on to the

purchaser in a full-scalu prigram, this cost would be very small. As to

the program itself, it is estLmated roughly that the entire program should

be phased in the followtntg approximate manner.

Phase 1. Preliminary Design and Advanced Design of survival

modules, construction of prototypes, analysis of utilization

and impact of the survival system, preliminary design of

machinery for mass production of survival units.

Phase 2. Final design and test of the basic modules, con-

str-iction of prototypes of machinery for mass production of

the modules.

Phase 3. large scale production of machinery for fabricating

survival units, estimated requirements, 2,00C units.

Phase 4. Full-scale production and installation of survival

modules.

In Table 4 we list some estimated costs of the various phases. Note

that no substantial investmtnt of government funds is necessary until th

1175 t, be by i. Permit,.ný by t1hW-> th, we rli situati i will

'tan s0"Th n ,rxt-.emrey f.1 rablle turn th:i we n1wit !Ismiss PhRte "

ýin' . as . n.. , sYFiry. In t:.,l S as( )n ly ,, mi te, 11t, - "i ti ,m "f the pI ntnt I

cost of the f-ill s(-a]f pr ogra.m wlhave wben wasted. On the other hand



TABLE 5. COST ESTIMATES

Item Material Weight(lb) Total Cost

Corrugated Steel Shell Steel 10,200 $400.

Trailer- frame Steel 500 20.

Miscellaneous Steel 300 20.

Lift Mechanism Aluminum 40 40.

Capsule Fittings Aluminum 180 180.

Sliding door, well, etc. Concrete 5 cu. yd. 50.

Capsule Shell Fiberglas, 500 500.
foam

Tires, wheels 50.

FurnishIngs:

Range, icebox, sink, 100.

mattresses, cushions, latches, 80.

beds, cabinets, floors, etc. Plywood 560 50.

E wtin and placement of 200.

shelter

Life Support Facilities 200.

(Chemical toilet., air-
conditioning, etc.)

Total $187C.

TABLE 4. COST AND ESTIMATED TIME REQULREMENTS FOR
ThT NATIONAL SURVIVAL SHELTER PROGRAM

Phase Estimated Cost Estimated Time for Execution

1 $200,000 1 year

2 $2,000,00C 1 yeýar

5 $100,000,000 2 years

4 $100,000,000,000 1 - 4 years
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should the world situation still look ominous, we could then embark upon

Phase 3 which still represents but a small fraction of the total defense

budget. Only when Phase 4 is reached are we involved with an investment

which would have an important impact upon the economy. Even in Phase 4 we

are discussing funding which still represents but a fraction of our gross

national product. Should the need for the full-scale shelter program

clearly be evident, say by late 1963 or 1964, then the small investment

in research and development would lead to tremendous savings in time and

money necessary to implement an effective full-scale program.

. As to the final procurement of shelters, it would be expected that

the government would subsidize such procurement by various means. Perhaps

a federal mortgage system can be instituted which will permit the family

to pay off the costs over a ten-year period. Two hundred dollars per

year is not an unreasonable pr!.ce to pay for the insurance provided by

such a survival module. Of course the cost of the unit should be tax

free and possibly tax deductible aP well. Whether some cost sharing

program should be instituted with the government sharing the cost of the

survival hole and the family bearing the cost of the survival capsule and

trailer (because of its alternate use) must be investigated further for

its economic implications.
4

8. SHELTER PROGRAMS AND AICBM SYSTEMS

The government is currently spending hundreds of millions of dollars

on research and development of AICBM systems and is considering launching9

one particular system, the Nike-Zeus system, which should cost billions

of dollars. No comparable funds have yet been allocated to shelters.

If one is to take the potentialities of AICBM systems seriously (and

our level of investment in the possibilities suggests that we do) then

it is inescapable that we in corresponding fashion take seriously the

institution of a shelter program. Active and passive defense can scarcely

be separated, since they are both modes for protecting the country aginst

missile attacks. Furthermore, there is a very strong interaction between

the two systems and a shelter program would, indeed, complement an active

AICBM system, and perhaps convert it from one of marginal usefulness into
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one of considerable usc+u'lness. For example, experienced persons in the

AICBM field recognize that none of the proposed AICBM systems are sure-

fire. The difficulty of the problem in large measure is associated with

the galaxy of decoys and countermeasures to the AICBM systems which can

be thrown aloft along with the missiles themselves. In view of the

broad spectrum of decoys and other countermeasures which the enen' can

use, it dues appear t1at active systems, whether they be active in the

launch, midcourse, or re-entry phase will at best serve as a filter or

attenuator rather than a complete obstacle to a missile attack. A

shelter system probably represents as effective a final obstacle to the

killing of populations as any of the active elements that could be put

in a total defense system. Furthermore, a shelter program should go

hand in hand with terminal defense systems and thus permit the defender

to continue his attempts to destroy the missile to the final phase of

re-entry. It furthermore might permit the defender to utilize more

severe kill mechanisms which to an unsheltered population might also have

a marginal deadliness. A number of suggestions have been made on

ius-s 'of nuclear blasts which vould inflict some damage to the

g !oral area c-f defense; however, such damagc would be less severe than

t'at wri'h a missile, if it comes to its final burst point, would achieve.

A - rdin.g y, one might a 'ept tis less sevwrt defensiv-e darmge if the

t - th popolato. is insulatcd by a shIlter system from possible

lostrut[o ac-tic-n of the defen.sive mtasures. Thus the shelter program

i--, e roaden the scope of defensive measUrrS t:V-t 'ould be sensibly

utilized in an attack.

Similar remarks ca-n be made about protential future midcourse defensive

systems, should a breakthrough be made in the d~velopment of such systems.

In this instance, the destruction of a missile during the midcourse of

its trajectory would lead to re-entry of the object in a form unable to

withstand re-entry. The material will ablate off and will probably re-

enter in a very diopersed ha..hiori. Should a:, efftctIve midcourse system

I. d,-7 lopf I which t s'roys ,1t',tuies 4 i ýer missiles, the jide

:;pr.tad fallout might be a natlon-wIde .or problem. Shelters

night assist in soirviral in the fa'-e of this pr )blem. Finally, it is

L;,



conceivable that a launch phase system will eventually be moderately

effective. If this possibility exists for the United States, it undoubtedly

will exist for Russia, and accordingly in the retaliatory measures by

the United States (i.e., its second strike) we might anticipate that many

of our missiles will be destroyed in the launch phase. Whether or not

the missiles are fail-safe, they would disperse either plutonium or U235

over the local area, and a radiation problem which could be mitigated by

shelters might ensue.

In summary, the AICBM problem and shelter problem are a part and

parcel of the problem of defense. An unbalanced approach to defense

against ICBM which overlooks this simple fact undoubtedly will represent

a more costly way of buying protection than might be achieved with a

balanced viewpoint.

The concept of "couznterforce," which may be defined as the ability

to sustain a nuclear attack and still retain the means to achieve victory,

loses its valicity if applied only tc military hardware and personnel.

There is little motivation and less reason for our military to bring an

opponent to Lis knees if we have lost the bulk of our population. To

attain the position of r-LD.erforce, our nation must of necessity develop

the means to protect tne •ivil population, the eccential element of any

possible recovery program in the post-attack period. The Soviets

apparently realiz, t-:; obvious fact and have implemented a civil defense

program which encompasses the dispersal of new industries as well as a vigorous

:r'. If we maintain our current level of civil defense,

we may realize at some future date that our adversaries have attained a

position of ?ounterfor -e so much stronger than our own that a threatened

trade of nuclear strikes would be obviated by the defenseless position

of our population In zomparlson t " SovC*'. Union.

9. POLTICAL, ECONOMIC AND PSYCHOLOGICAL IMPACT

Judging from the arti-les o;f many leading scientists, the foremost

politlcal-sc-intlfl issue of tre Aay is the qu,:stion of arms control.

Ctjrtainly the proht>m oýf -ontrAllrng armament is approaching tremendous

urgently, and unless so'n'e su.-,'essful strides are made the future looks

~~ji i9t



glum indeed. It would appear that the popular trend in scientific-

pclitica.l circles is to view a large-scale shelter program now as a

provocative move. The argument on this goes as follows: At present the

United States and Russia are at a stalemate by virtue of the effective

deterrent natu.re of the nuclear-missile threat. This comes about when

both sides maintali a second strike capability, which is rapidly being

acquired by means of hardened missile bases, mobile solid propellant

missiles, as well as Polaris missiles. Then neither side will trigger

a war bv virtue of the other recogItlon of the dire consequences

of the destruction which would follow from the retaliatory strike.

Should, at this "stable" Juncture, Side A embark upon a full-scale

shelter program whose payoffs in terms of survival of the population

are well recognized, Side B would view this as an indication of an

intention of Side A to launch an attack. This might induce Side B to

strike before the A population is hardened.

On a short time scale the above logic undoubtedly has a degree of

cogency and must be taken seriously. On the other hand, this logic must

be recognized to be diametrically opposite to cummon sense in that a

purely passive defense system now becomes a symbol of aggression, whereas

offensive capability in the form of missiles and other strategic striking

power is a symbol of defense. The weight of hu'arn experience suggests

that in the long run the logic of common sense will probably lie closer

to the *ruth than the rather sophisticated logic now used against embarking

upon a shelter program. Indeed the anti-shelter logic bears an amazingly

close resemblance to the logic of a school of thought which in 1950 argued

that the United States should not develop the H-bomb because, presumably,

the Russians 'ould not if we did not. History has shown that the decision

of the United States to pursue the H-bomb had relatively little influence

on the Russian's decision to go ahead in this direction.

With regard to stability vis-a-vis the USSR, it is possible that

deterrence will provide a long-term immunity to catastrophic war I2 both

countries maintain highly responsible leadership. On the other hand, the



following hazards which would be greatly mitigated by a nationwide shelter

program exist at all times.

1. Whereas Kruschev, the present Russian leader, now seems suffi-

ciently hard-headed to recognize the dire consequences of nuclear

war, there is no certainty that he will not deteriorate mentally

as he gets older. Such a deterioration afflicted Stalin, and

particularly Hitler, whose megalomania increased drastically

with age and stress. In a dictatorial society, with insufficient

checks and balances, the singular characteristics of the leader

has a major influence on the course of events which in conse-

quence cannot always be predicted. It would be wishful thinking

indeed, to believe that succession in the Russian dictatorship

will follow a logical and responsible course.

2. Even with the existing government, there are certain signs which

suggest that the Russians are not talking peace entirely in good

faith. The stalemate in attempts to achieve agreement on a

nuclear test ban must be a very significant index of the Russian

position on the much larger issue of Arms Control.

5. Even in the two nation deterrence situation, there is a great

danger of accidental war occasioned by the rapid response time

needed for missile warfare.

4. Should an AICBM system be invented by the Russians it is quite

possible that they would initiate a pre-emptive attack.

5. When one considers not the two-nation problem, but rather the

many-nation problem, the prospects for long-term stability

become extremely bleak. Here, the possibilities for the deteri-

oration of one nation's leadership, the possibilities for

expansion of a local war, the possibilities of an accidental

war, all increase approximately as the number of two nation

interactions [i.e., n(n-l)/,']. The recent discovery of an inex-

pens've method for separating UaS5 might soon place fissionable

materials within the reach of even smaller nations, or nations

of less advanced technologies. Furthermore, the direct development



of solid propellant missiles might enable small countries to

develop a missile capability without going through a lon and

expensive developmental stage.

These foregoing reasons must be coupled with the facts that wars

have occurred throughout the course of history, and that whereas techno-

logy has changed drastically, man has not. It would thus seem to be

the height of optimism, indeed, to ignore the possibility of an all-out

nuclear war. We therefore conclude that some form of survival insurance

is needed in the dire event that nuclear war is triggered by one means

or another. A large-scale shelter program is a very reasonable form of

insurance with major payoffs in the event disaster strikes.

Now the launching of a large-scale shelter program, even though its

sole purpose is to preserve populations, might appear in the context of

the immediate times to be a provocative act. However, the proposed

plan, if carried out with caution, need not have much of an influence on

political events, since Phases I and II and possibly III could be carried

out with a very minimum of public involvement. It would only be Phase IV

which would involve large-scale production and will have a psychological

impact on the people. If, at any point during Phases I, II, and III,

the matter, through a leak in security, does become a factor in inter-

national relations, then the simple gesture of offering to disclose the

plan to the Rissians and to make it a part of a disarmament plan would

readily counter all possible adverse influences of the shelter problem.

In actuality, no great harm would be done should we sell the manufacturing

equipment to be developed to other nations including Russia. Indeed, in

many respects an international shelter program would have a great psycho-

logical impact in favor of Arms Control.

Consider, for example, a period ten years in the future, when every

family in the world has a survival unit of the type suggested here. The

survival unit would serve a recreational purpose and would undoubtedly

be a source of considerable pleasure to the family. On the other hand,

in practice drills when installed in the hole, the same facility would
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undoubtedly be quite uncomfortable. Even !.n practice drills of a day's

duration one would become impressed with the mad;ess of modern war.

Hence, the very act of using this unit above ground for recreational

purposes, coupled with the practice use rf Ae same facility below ground

for survival, would bring home to every person in the world the importance

of avoiding war if' it can be done without sacrificing the freedoms we

treasure. Such a conclusion would follow from the sober reflection which

might be possible when we are not laborinj, under the present mass neu-

roses occasioned by our completely defenseless posture with respect to

a nuclear attack. Thus the proposed un•it, would not be provocative but

instead would, in the lorn run, teni to focus greater attention on the

need for Ar.ms Control.

i0. IONCLUSION AND SUMMARY

Lest the essential eliments in this proposed plan be lost in the

lengthy discourse, we would like now to summarize our thoughts. We have

proposed a plas. involving as its principal component, a survival module

which would pea.-it the United States to bring its vast technologIcal

strerngth to bear upon the problem of population survival. In the fort

presented and ex-plored in some detail, each module consists of three

comp-nents, (i) a low-c't Ulast and radiation resistant -urvival hole,

K a se-ente. iva capsule whicn cohtains the majority of the life

suppor.t features, anid which can serve an alternae reprcational fniction,

ani ("; a tra~iir. LIn a propooei follow-up study, alternative desigrns

will be conssiered in !etaIl in a,,. effort to arrive at one or two moduleý

final designs whIch wou-d se *e .he ,reatP:en possible need. By standard-

izirn# on the essential elements. in a %ational shelt,-r program, one can

quickly provide adaptor.: to m--, new threats as tht-v ari idientified.

For example, spe>i-- fil*er1 emad atr handlin,-, adaptors mirht be added

Iat er In thlo even* -he:mi -al ,r :,•-- warfare Lecomes a crei-t threat.

Znd.Iardi zatl -n when applI'd t: !,*,iouwiAe problem o!f this magnitude

w-ul! have mu.y pay. ffs bo*h before Wr. attack ar., well a.- in the recovery

peýr'.od sho'ull the attac'k occur.



The proposýed prsgCrasr. moes! not visualize an imrmediate launching of

sme ter cstrcion o. a larere scale. Ins' cad, it is proposed to proceed

tarough fou- dstinctpaes nPhs (a one-year study progr.,am at

the lev-l of' about $20 0)the celmnr and detailed de~nof

survival modul.ýes will be c-omplete :. i several prototypes will be- con-

st ruc ted. Par e,. th( lr az-s oesýg- of the s:pecial machinery

n.eeded for m~assý pro.duction of survival units, w~ll be carrIed out and a

ro-mplete analysts- of the be-st utliczation, and tmpact of the survdval

syst em, as well a s the- utlllrat~lca- an.1 im-pact cf its, recre ati4onal features

will be credout*. Phase I shooK ceatl help 'to clarify the many

r2olnts which we have been unablet to treat in letail ].n thlsE prelimInary

Phas-e II (a one-year programn at the $,c ,00 level) would involve

-~igthe final cdesIgn of on( or two basIc modules, testIngý these to

a sta'lKsh thefr survIval capabilit'es under various typeý-s of stroses7~e

"a- " --ýa'> build--ngt up Icrototypes7 o-f the best spefcialiloed machinensy

-.eoessary : -r the mass fabric'(ati"r -'sprncpa elements of a s-urvIval

modu.le. Thi-s machninery, insidJers allv, sict it2 -I 'scald have versatJie

capabili' ties, might well b. :- uder the a~ssumption, that it

w- V e us.ed su.bsequent to- a sos le'" C a.ak- to assist in. the techn..-olo'tcal

ree sryoftD-cuntry. T7he T P1-t (a, -,";-year prog-ramLr at the

$2 .,..,:~ ~e' w'zld nvove h' polut~cof crest'al dies an;

adcesfor mass production'-., equipm,:.t, as- well asý such! spIecial

ma½I:-e' 'as' be, isededi .the seodPhase. iA es:..

sf týhe orde~r In $:o2,27 tila minult:t fract-' on of our g7,ross-

n.attuDnal prdf--c 'sh phase. Of' course, very'a -,rs ull

rel.w-w woul hae o r bf fo' ashn hýs phas~e. Should the

.,r(,-.rk..~ý be_- _ _u oul.! proceed to

Phs ,I, the la;-sa u . o fsrUvlm os ic-'tor'o with

-onc:p ! n las"r 'ri-In th' flr st Vh'-pie.The Pace

to be utlzdin thjs mu ,;'s Ill hlay' tc- b' cc by s:ub,-etquent

pol~~ca an ecoor~ teel pmr'ts.Thep1 tn ropCs''iA Would Pennltt

proceed-'nog on th- .,,f -i ahps'ar houldi th.' mattter bec-ome



extremely urgent. Alternatively, a gradual implementation of the program

might be made utilizing the surplus productive capacity of the co'intry.

We have considered some social, political, and economic implications

of this plan. It is believed that the possible hazard of upsetting the

present deterrence balance can be avoided and that in.the long run this

shelter program would be a force for peace and stability and would assist

in the accomplishment of international arms control.

|9
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